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TERMINAL AND METHOD FOR TRANSPORTING STILL PICTURE 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to transport of a picture, and more particularly, to 
5 a moving picture terminal and a method for using same that transports a still picture. 

2. Background of the Related Art 

As the multimedia communication era arrives, the moving picture terminal has 
been realized, and will be put into practical service in a near future. Such a moving 
W picture terminal has an encoder and decoder for processing the moving picture for 

1=40 realtime transmission or reception of successive video frames. However, the moving 
(;n picture terminal cannot transmit/ receive a high quality still picture. Therefore, to 

j transport a still picture to an opposite party, a digital camera, a scanner and a computer 

iU are used. That is, either the digital camera or the scanner is connected to the computer 

B for transmission of the still picture. 

";;|5 A method for transmitting a still picture by using such as the digital camera, the 

□ scanner, and the computer will now be described. FIG. 1 illustrates a related art system 

for transmitting a still picture. 

As shown in FIG. 1, a desired still picture is captured by using a digital camera 100, 
stored in a computer 102, and transported to an opposite party through a wire or wireless 
20 network. On the other hand, if there is no digital camera, a photograph of the object is 
taken using a conventional camera and scanned by a scanner 101 to capture the still 
picture. Then, the captured still picture is stored in the computer 102, and transported 
to the opposite party using the computer 102 through a wire or wireless network. 
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The encoder and decoder in the related art moving picture terminal will now be 
described. FIG. 2 illustrates a block diagram showing an encoder in the related art 
moving picture terminal, and FIG. 3 illustrates a block diagram showing a decoder in the 
related art moving picture terminal. 

Referring to FIG. 2, the encoder in the related art moving picture terminal is 
provided with a core part 210 for receiving, compressing, and encoding successive picture 
frames, a VLC 230 and a channel buffer 240. The VLC 230 is for receiving symbols coded 
in the core part 210 and assigning short length codes to symbols with a high frequency of 
occurrence in view of probability and relatively long codes to symbols with a low 
frequency of occurrence for the symbols coded in the core part 210. The channel buffer 
240 is for buffering and forwarding data from the VLC 230 and providing a buffer state 
to a transmission rate controller 201 in the core part 210. 

The core part 210 is a DCT 200 for receiving and subjecting a picture data to 
discrete cosine transform, and a quantizer 202 for quantizing the picture data and 
providing same to the VLC 230 for compressing the picture frames. The transmission 
rate controller 201 is for controlling a transmission rate according to quantized values at 
the channel buffer 240. The core part 210 further includes an inverse quantizer 203 for 
inverse quantizing the data quantized at the quantizer 202 to restore original picture 
frames from the coded picture frames, an ICDT 204 for subjecting the DCT data from the 
inverse quantizer 203 to Inverse Discrete Cosine Transform (IDCT) and a frame memory 
220 for storing frames of the picture data restored at the IDCT 204. A motion estimator 
206 and a motion compensator 205 are for comparing a received frame and a prior frame, 
which is the frame stored in the frame memory, to estimate a difference of motions and 
for compensating the difference. 

The operation of the related art encoder will now be described. After compressing 
input of successive picture frames by subjecting the picture frames to DCT at the DCT 




200, the successive picture frames are encoded into a bitstream with different bit lengths 
at the VLC 230 via the quantizer 202, which discards high frequency terms. The coded 
bitstream is stored in the channel buffer 240, and transmitted toward the receiver side 
through a wireless network. In this instance, the channel buffer 240 provides an amount 
5 of transmitted data to the transmission rate controller 201, and the transmission rate 
controller 201 adaptively computes a quantizing value according to the amount of 
transmitted data and provides the quantizing value to the quantizer 202. Accordingly, a 
transmission rate of the data transmitted from the channel buffer 240 is controlled. 
During the above-described process, the core part 210 has the coded picture frames 
10 subjected to IDCT through the inverse quantizer 203 and the IDCT 204, to be restored 
□ into original picture frames that are stored in the frame memory 220, which can store 

\fl pictures of one frame amount. The restored original frames are stored for computing a 

M 

a motion difference between incoming successive picture frames and prior picture frames. 

i s fs 

\ ; 1 The motion difference is estimated according to correlation between adjacent picture 
'|?5 frames at the motion estimator 206, and the difference is compensated at the motion 
H compensator 205, for making a real time moving picture transmission available. 

' J In this instance, to estimate and compensate for the difference of motions between 

P the adjacent picture frames, at least a first frame of the incoming picture sequence should 

be coded only with its own frame regardless of the correlation with the adjacent frame. 
20 This method of coding is called as "I picture coding", and a method of coding using a 

correlation with the adjacent frame is called as "P picture coding." 

The decoder shown in FIG. 3, which operates opposite to the encoder, will now 

be described. That is, after being restored into an original picture by subjecting the coded 

picture frame to inverse quantizing and IDCT at a decoder core part 270, the coded 
25 picture frame received through a channel buffer 250 and a VLC 260 is reproduced. The 

core 270 includes inverse quantizer 271, IDCT 272 and motion compensator 273. Similar 
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to the encoder, the reproduced picture is stored in a frame memory 280, for reproducing 
the moving picture in realtime by using correlation with the picture frame received in 
succession. 

As described above, the related art moving picture terminal has various 
5 disadvantages. First, due to a limitation in a channel bandwidth for realtime transmission 
of the moving picture, the related art moving picture terminal transmits pictures, not in 
high quality, but in a low quality when the picture is a moving picture that requires a 
realtime transmission. Accordingly, it is difficult to transmit a high quality still picture. 
Further, the transmission of a still picture using a digital camera, a scanner, and a 
10 computer requires these additional costly apparatuses that are also inconvenient and 
□ cumbersome to use. Thus, a need exists and ceaseless demands have been made for a 

l!r! moving picture terminal that can transmit, not only the moving picture, but also a high 

ju 

1 3 quality still picture. 

The above references are incorporated by reference herein where appropriate for 
;|15 appropriate teachings of additional or alternative details, features and/or technical 
background. 

! ? 

P SUMMARY OF THE INVENTION 

An object of the invention is to solve at least the above problems and/ or 
disadvantages and to provide at least the advantages described hereinafter. 
20 An object of the present invention is to provide terminal and method for 

transporting a still picture that substantially obviates one or more of the problems due to 
limitations and disadvantages of the related art. 

Another object of the present invention is to provide terminal and method for 
transporting a still picture in which a moving picture terminal is used for transmission of 
25 a high quality picture. 
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To achieve at least the above objects and other advantages in a whole or in part and 
in accordance with the purpose of the present invention, as embodied and broadly 
described, a picture terminal includes a first core part for encoding a moving picture or 
encoding a frame unit still picture extracted from the moving picture in a fixed quantizing 
value, to forward the still picture in a high resolution, a VLC for encoding data encoded 
at the first core part in lengths different from each other, a first channel buffer for 
buffering an encoded bitstream of the moving picture among the data from the VLC, a 
first bitstream memory for storing an encoded bitstream of the still picture among the 
data from the VLC in response to a control signal, and a first multiplexer for selecting, 
and forwarding one from the moving picture from the first channel buffer and the still 
picture from the first bitstream memory. 

To further achieve the above objects in a whole or in part and in accordance with 
the present invention, there is provided a picture terminal that includes a demultiplexer 
for receiving and sorting an encoded still picture or a moving picture bitstream, a second 
channel buffer for receiving, and storing the moving picture bitstream from the 
demultiplexer, a second bitstream memory for receiving, and storing a still picture 
bitstream from the demultiplexer, a second multiplexer for selectively forwarding the 
moving picture from the second buffer channel or the still picture from the second 
bitstream memory in response to a control signal, a VLC for subjecting the data from the 
second multiplexer to VLC, and a second core part for quantizing the data from the VLC, 
to decode the data into an original picture. 

To further achieve the above objects in a whole or in part and in accordance with 
the present invention, there is provided a picture terminal that includes a frame memory 
for storing frame unit of still pictures, a core part for encoding the still pictures stored in 
the frame memory in a fixed quantizing value, a VLC for encoding data encoded at the 
core part into lengths different from each other, and a channel buffer for buffering, and 



transmitting the data from the VLC while preventing overflow by providing a control 
signal to the core part and the VLC for temporary stop of the encoding. 

To further achieve the above objects in a whole or in part and in accordance with 
the present invention, there is provided a picture terminal that includes an encoding frame 
memory for storing a prior picture frame for motion estimation and compensation, an 
encoding core part for receiving and encoding a picture frame by using the encoding 
frame memory, a decoding core part for decoding the picture frame from the encoding 
core part, a decoding frame memory for storing a prior picture frame for decoding of the 
decoding core part in a moving picture mode, and storing a still picture frame to be 
transmitted received from a camera in a still picture mode, a controller for controlling a 
data flow according to the moving picture mode or the still picture mode to store the still 
picture to be transmitted received from the camera in the still picture mode to the 
decoding frame memory, and carry out control for repeated encoding of the still picture 
frame, a first multiplexer for selecting either one from the moving picture frame received 
from the camera and the still picture frame stored in the decoding frame memory and 
forwarding to the decoding core part under the control of the controller, and a second 
multiplexer for selecting either one from the moving picture frame from the decoding 
core part and the still picture frame from the camera and forwarding to the decoding 
frame memory under the control of the controller. 

To further achieve the above objects in a whole or in part and in accordance with 
the present invention, there is provided a method for transporting a still picture that 
includes (1) extracting frame unit of still pictures form moving pictures, (2) encoding the 
extracted still picture in a fixed quantizing value and storing the quantized still picture and 
(3) transmitting the stored still picture in a still picture transmission mode. 

To further achieve the above objects in a whole or in part and in accordance with 
the present invention, there is provided a method for transporting a still picture that 



includes (1) receiving, and storing frame unit of still pictures, (2) encoding the stored 
frame unit of still pictures in a fixed quantizing value, (3) stopping the encoding 
temporarily if an overflow occurs at a channel buffer which transmits the encoded still 
picture and (4) re-starting the encoding if the channel buffer is stabilized for transmitting 
5 the encoded still pictures. 

To further achieve the above objects in a whole or in part and in accordance with 
the present invention, there is provided a method for transporting a still picture that 
includes (1) receiving, and storing frame unit of still pictures, (2) encoding, and 
transmitting the stored frame unit of still pictures, (3) encoding the stored frame unit of 
10 still pictures repeatedly until the still pictures have a certain resolution and transmitting 
the still picture. 

i;ft To further achieve the above objects in a whole or in part and in accordance with 

□ the present invention, there is provided a picture terminal that includes a first core part 

U that encodes a moving picture at a first quantizing value corresponding to a first display 

! ff 

lt5 resolution or encodes a frame unit still picture with a corresponding second higher 
resolution, a VLC that encodes data encoded at the first core part in lengths different from 
^ each other and an output unit that outputs an encoded bitstream of output data of the 

O VLC. 

o 

To further achieve the above objects in a whole or in part and in accordance with 
20 the present invention, there is provided a method for transporting a still picture that 
includes extracting one of a frame unit of still pictures and a moving picture, encoding one 
of the extracted still picture and the moving picture and transmitting the encoded still 
picture at a higher resolution than the encoded moving picture. 

Additional advantages, objects, and features of the invention will be set forth in 
25 part in the description which follows and in part will become apparent to those having 
ordinary skill in the art upon examination of the following or may be learned from 
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practice of the invention. The objects and advantages of the invention may be realized 
and attained as particularly pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in detail with reference to the following drawings 
in which like reference numerals refer to like elements wherein: 

FIG. 1 illustrates a related art system for transmitting a still picture; 

FIG. 2 illustrates a block diagram showing an encoder in the related art moving 
picture terminal; 

FIG. 3 illustrates a block diagram showing a decoder in the related art moving 
picture terminal; 

FIG. 4 illustrates a block diagram showing an encoder in a moving picture terminal 
in accordance with one preferred embodiment of the present invention; 

FIG. 5 illustrates a block diagram showing a decoder in a moving picture terminal 
in accordance with one preferred embodiment of the present invention; 

FIG. 6 illustrates a block diagram showing an encoder in a moving picture terminal 
in accordance with another preferred embodiment of the present invention; 

FIG. 7 illustrates a block diagram showing a decoder in a moving picture terminal 
in accordance with another preferred embodiment of the present invention; 

FIG. 8 illustrates a block diagram showing an encoder in a moving picture terminal 
in accordance with yet another preferred embodiment of the present invention; 

FIG. 9 illustrates a block diagram showing an encoder in a moving picture terminal 
in accordance with still yet another preferred embodiment of the present invention; 

FIG. 1 0 illustrates a block diagram showing a decoder in a moving picture terminal 
in accordance with still yet another preferred embodiment of the present invention; 
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FIG. 11 illustrates an operation timing diagram of respective parts in accordance 
with still yet another preferred embodiment of the present invention; 

FIG. 12 illustrates a block diagram showing a still picture transmission between 
moving picture terminals and storing system which employs a method for transporting 
5 a still picture in accordance with another preferred embodiment of the present invention; 
and 

FIG. 13 illustrates a block diagram showing a still picture transmission between 
moving picture terminals and storing system which employs a method for transporting 
a still picture in accordance with preferred embodiments of the present invention. 

GiO DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

O 

{!R Reference will now be made in detail to the preferred embodiments of the present 
t . 

*,3 invention, examples of which are illustrated in the accompanying drawings. The present 

!! il 

U invention discloses at least four types of terminal and four methods for transporting a still 

" " picture when a moving picture terminal is used for transmission of a high quality still 

;;15 picture. 

^ In one preferred still picture transport method, frame units of still pictures are 

■I, -£ 

U extracted from moving pictures, and subjected to I picture coding to produce a bitstream. 

The bitstream is preferably stored in an additionally provided bitstream memory, and 
transmitted toward the receiver side as the user desires. In another preferred still picture 

20 transport method, frame units of still pictures are received from a camera, subjected to I 
picture coding, and transported to the receiver side. In this case, additional control such 
as a control signal preferably prevents overflow and underflow of channel buffer from 
occurring. In yet another preferred still picture transport method, the same still picture 
is coded for plural times for obtaining a high quality picture gradually without using 

25 additional control such as addition of the control signal. In still yet another still picture 
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transport method, the still picture that is subjected to I picture coding or that is coded 
plural times to gradually obtain a high quality picture can be stored in a frame memory 
in the decoding part for encoding the still picture. 

In a first preferred embodiment of a still picture transport method, frame units of 
still pictures are extracted from incoming moving pictures, subjected to encoding, and 
transported. However, a bitstream generated in the encoding of the still pictures is stored, 
not in the channel buffer, but preferably in an additional bitstream memory that is for 
transmission of the stored bitstream at a time point the user selects. To accomplish the 
later transmission of the still picture, the encoder and decoder in the moving picture 
terminal in accordance with the first preferred embodiment of the present invention 
preferably has a bitstream memory and a multiplexer for processing the still pictures. 
FIG. 4 illustrates a block diagram showing an encoder in a moving picture terminal in 
accordance with the first preferred embodiment of the present invention, and FIG. 5 
illustrates a block diagram showing a decoder in a moving picture terminal in accordance 
with a first preferred embodiment of the present invention. 

As shown in FIG. 4, the encoder in a moving picture terminal in the first preferred 
embodiment includes a core part 300 having a quantizer (not shown), an inverse quantizer 
(not shown), and a frame memory either for receiving, compressing, and encoding 
successive moving pictures to forward the moving picture in a low quality, or for 
receiving the successive moving pictures, extractingframe units of still pictures from the 
moving pictures and encoding the extracted still picture frames to forward the still 
pictures in a high quality. The quality of the still picture can depend on a user selected 
quantizing value. A VLC 302 is for encoding encoded symbols of the moving picture or 
still picture at the core part 300 in lengths different from each other depending on 
frequencies of occurrence, and a channel buffer 303 is for buffering an encoded bitstream 
of the moving picture among data from the VLC 302. A bitstream memory 304 stores 
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an encoded bitstream of the still picture among data from the VLC 302 in response to the 
user control signal, and a multiplexer 305 transmits either one of the moving picture 
bitstream or the still picture bitstream according to selection of the user. As described 
above, the bitstream memory 304 and the multiplexer 305 are additional parts relative to 
the related art encoder. 

The bitstream memory 304 and the multiplexer 305 are added because in general, 
a picture quality of the still picture should be higher than the moving picture due to 
difference of use. That is, though only one picture is transported, the still picture should 
be a high quality picture that gives no difference of feeling from an original picture. 
Accordingly, the high quality still picture is preferably compressed into many bits at the 
encoder because the high quality still picture is encoded into a high bit ratio (i.e., a low 
compression ratio), which requires an additional memory. The bitstream memory 304 
in the first preferred embodiment is the very memory for storing such bits. 

The encoder of the first preferred embodiment would be simpler if the still picture 
could be stored in the channel buffer 303, which has a size restriction caused by a 
limitation of delay in transmission of the moving picture. That is, as a delay of moving 
picture in a range of 300 msec is in general permitted from a transmission side camera to 
a receiver side display. If a time period for passing the channel buffer 303 of a moving 
picture bitstream is set to be 100 msec, a size of the channel buffer 303 is 64Kbit 
determined from 100 msec X 64 Kbps considering a moving picture transmission rate of 
64 Kbps. If it is assumed that a still picture of a Common Interchange Format (CIF) form 
(i.e., 352x288) is transmitted, with the still picture compressed into 2 bits/pixel, bits in 
a range of 300 Kbits are produced when one picture is compressed (e.g., 352 X 288 X 1 .5 X2, 
where 1.5 means that a size of total picture is 1.5 times a size of a luminance picture for 
a 4:2:0 format). Thus, the channel buffer 303 of a 64 Kbit size can not store all the 
bitstream of 300 Kbit produced in compression of the still picture. Due to this reason, 
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the encoder in the first preferred embodiment includes a separate bitstream memory 304 
for storing bits produced when the still picture is encoded in addition to the channel 
buffer 303. 

A first preferred embodiment of a method for transporting a still picture by using 
an encoder in a moving picture terminal in accordance with the present invention will 
now be described. The first preferred embodiment of a method for transporting a still 
picture can be used, for example, with the first embodiment of a moving picture terminal. 
Operations for transporting a moving picture are omitted here as the first preferred 
method is similar to the related art method. Different from transmission of the moving 
picture, in transmission of the still picture according to the first preferred embodiment, 
the user preferably maintains a fixed low quantizing value for an extracted still picture to 
maintain a high bit rate. When the moving picture is encoded, the quantizing value may 
vary with the channel buffer 303 state, however, in a case of encoding the still picture, the 
user maintains a fixed quantizing value lower than the case of the moving picture 
encoding. Preferably the core part 300 encodes the moving picture in I picture coding 
that uses only a first picture frame of the moving picture. Then, according to the low 
quantizing value, the core part 300 produces an amount of data having a large quantity 
of information in encoding the still picture to cause the VLC 302 to produce a large 
quantity of bits, and the bitstream is stored in the bitstream memory 304. The channel 
buffer 303 is used only in encoding the moving picture. At a user desired time point, a 
user control signal is generated to transmit the encoded bitstream of the still picture stored 
in the bitstream memory 304 in a preset channel transmission rate. 

In the first preferred embodiment of a method for transmitting a still picture using 
the first preferred embodiment of the moving picture terminal encoder, the user control 
signal is provided to the core part 300, the bitstream memory 304, and the multiplexer 305 
when the still picture is transmitted. For example, if the transmission rate is 64 Kbps, and 
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an amount of bits for one picture is approximately 300 Kbits, approximately 5 seconds 
are required for transmission of one still picture. Since such a transmission time period 
is reduced as the transmission rate becomes the higher, or the picture quality is reduced 
as the transmission rate becomes higher, the user may find a point of an appropriate 
5 compromise considering a time period of transmission of the picture. That is, the 
quantizing value is preferably regulated with reference to the transmission time period. 

A decoder in the moving picture terminal in accordance with a first preferred 
embodiment of the present invention will now be described, which restores a still picture 
encoded into a high resolution and transmitted from an encoder. 
10 As shown in FIG. 5, the decoder in accordance with a first preferred embodiment 

O of the present invention includes a demultiplexer 306 for receiving a bitstream of still 

P pictures or moving pictures and sorting the bitstream, a channel buffer 307 for receiving 

= : i and storing the bitstream of the moving picture from the demultiplexer 306 and a 

|L bitstream memory 308 for receiving and storing the bitstream of the still picture from the 

in 

])'l5 demultiplexer 306. A multiplexer 309 is for forwarding the bitstream of the moving 
picture or the still picture from the channel buffer 307 or the bitstream memory 308 in 

I s * response to a user selection signal. A VLC 310 is for subjecting the data from the 

\. j 

□ multiplexer 309 to VLC, and a core part 311 for subjecting the data from the VLC 310 to 

1)3 

an inverse quantizing to decode into an original picture. In the decoder according to the 
20 first preferred embodiment, although the core part 311 has a great inverse quantizing 
value in decoding the moving picture, the core part 311 has a relatively small inverse 
quantizing value in decoding the still picture because the still picture is encoded into a 
higher resolution picture at the encoder. The decoder stores the bitstream of the encoded 
still picture transmitted from the encoder, and decodes the stored bitstream at a desired 
25 time point to reproduce the still picture. To do this, similar to the encoder, the user 
control signal is provided to the bitstream memory 308 and the multiplexer 309. 
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As described above, since a compressed bitstream of a still picture is stored in the 
bitstream memory 308 in the method for transporting a still picture in accordance with 
a first preferred embodiment of the present invention, a moving picture terminal may be 
used in place of a digital camera if a large sized bitstream memory 308 is provided for 
storage of many sheets or frames of still picture. 

FIG. 6 illustrates a block diagram showing an encoder in a movingpicture terminal 
in accordance with a second preferred embodiment of the present invention, and FIG. 7 
illustrates a block diagram showing a decoder in a moving picture terminal in accordance 
with the second preferred embodiment of the present invention. A preferred 
embodiment of a method for transporting a still picture in accordance with a second 
preferred embodiment of the present invention receives frame units of still pictures 
preferably from a camera or the like, and encodes the still pictures for transmission. In 
order to carry out such a still picture transmission, a separate frame memory 400 is 
provided in front of a core part 401 similar to the related art encoder core part shown in 
FIG. 2. The frame memory 400 stores the frame units of still pictures, and a control 
signal for controlling operation of the core part 401 and the VLC 403 is additionally 
generated at the channel buffer 404. Though not shown in FIG. 6, the core part 401 has 
a frame memory (see e.g., FIG. 2) for estimating and compensating a motion, and there 
is a separate frame memory 400 in front of the core part 401 in the second preferred 
embodiment of the present invention. 

Operations of the encoder in accordance with a second preferred embodiment of 
the present invention will now be described. As shown in FIG. 6, frame units of still 
pictures are received from a camera, and stored in an additional frame memory 400. 
Although the present invention is not intended to be so limited. Still pictures could be 
imported from any appropriate device preferably transmitting in a frame unit. Input 
from the camera may be turned on/off when receiving the frame units of the still pictures. 
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Accordingly, one sheet of still picture frame is preferably stored in the first frame 
memory 400 in every turn on/off of the camera. Then, the core, part 401 subjects the 
picture stored in the frame memory 400 to I picture coding in a fixed quantizing value as 
described in the first preferred embodiment. In this instance, since the quantizing value 
is maintained low, the picture produces many bits in encoding the picture, which may 
cause an overflow from the channel buffer 404. In order to prevent such an overflow, the 
channel buffer 404 provides a control signal (e.g., Wait signal) to the core part 401 and the 
VLC 403 for temporarily stopping the encoding. Accordingly, the core part 401 
temporarily stops encoding of the still picture frame stored in the frame memory 400. 
When a state of the channel buffer 404 is stabilized, the core part 401 restarts the encoding 
again to again encode the still picture frames stored in the frame memory 400. Thus, since 
the encoder in accordance with a second preferred embodiment of the moving picture 
terminal of the present invention encodes the still picture frames stored in the added 
frame memory 400 with the encoding regulated according to a state of the channel buffer 
404, high quality still pictures can be transmitted. 

A decoder in accordance with the second preferred embodiment of the present 
invention will now be described. As shown in FIG. 7, the decoder in accordance with a 
second preferred embodiment of the present invention has a system similar to the related 
art decoder shown in FIG. 2. Operations of the decoder of the second preferred 
embodiment will now be described. The bitstream of the still picture encoded at and 
provided from the encoder is stored in the channel buffer 405. At the same time, the core 
part 407 starts decoding the bitstream stored in the channel buffer 405. Since the core part 
407 has a decoding rate faster than the channel transmission rate, the channel buffer 405 
may be involved in underflow. In order to prevent this, the channel buffer 405 preferably 
provides a control signal (e.g., a Wait signal) to the core part 407 and the VLC 406 for 
temporarily stopping the decoding. When the bitstream of the still picture encoded more 
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than a preset reference value is again provided to the channel buffer 405, the VLC 406 and 
the core part 407 start decoding again to reproduce the still picture. 

The decoder in accordance with a second preferred embodiment of the present 
invention uses no bitstream memory. However, the second preferred embodiment 
decoder can be used, with an encoder in accordance with the first preferred embodiment. 

FIG. 8 illustrates a block diagram showing an encoder in a moving picture terminal 
in accordance with a third preferred embodiment of the present invention. A preferred 
embodiment of a method for transporting a still picture in accordance with the third 
embodiment of the present invention receives frame units of still pictures from a camera 
or the like, and subjects them to repeated encoding and transmission to enhance a 
resolution of the still picture. The encoder in accordance with a third preferred 
embodiment of the present invention has a system of the encoder of the second 
embodiment except that the channel buffer in the third preferred embodiment is not 
required to generate the control signal (i.e., a Wait signal). 

As shown in FIG. 8, the still pictures received from the camera in frame units are 
stored in an added frame memory 500, and a camera input or the like is turned off to stop 
transmission of the picture. Accordingly, the frame memory 500 stores one sheet of still 
picture frame every time the camera turned on/ off. Then, a core part 501 and a VLC 503 
encodes the still picture frames stored in the frame memory 500. In this instance, 
different from the first or second preferred embodiments according to the present 
invention, the method for transporting a still picture in accordance with a third preferred 
embodiment of the present invention does not fix the quantizing value for one frame of 
still picture, but varies the quantizing value with a state of the channel buffer 504 in 
encoding the still picture frame. 

This variable quantizing operation is similar to the operation of an encoder for a 
moving picture that encodes the pictures stored in the frame memory 500 and transmits 
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to the receiver side the same as when the related art moving pictures are processed. There, 
the related art decoder having a system identical to the system of the decoder as shown 
in FIG. 2 restores and reproduces low quality still pictures. 

In the third preferred embodiment, however, when the moving picture is 
5 processed, picture frames provided to the encoder in succession are processed. However, 
as the camera input is turned off to receive no new still picture, the frame memory 500 
stores the still picture identical to the still picture encoded and transmitted, and thus, the 
still picture is encoded and transmitted again. The core part 501 has a frame memory 502 
for making an motion estimation and compensation, and the frame memory 502 in the 
10 core part 501 has the picture frame (i.e., the picture frame processed for the first time since 
pictures are provided from the camera) encoded previously, and stored therein. Now, 
P since the frame memory 500 provides the same still picture again, to produce less amount 

Q of bits than the picture frame processed previously (i.e., the picture frame processed for 

s'fl 

the first time since pictures are provided from the camera), if a difference of the provided 

» n 

(j ! f 5 picture frame and the picture frame stored in the frame memory 502 in the core part 501 

d is encoded and forwarded, the channel buffer 504 lowers the quantizing value in the 

' v * controlling the transmission rate. Accordingly, the decoder side can reproduce a picture 

^3 having the picture quality increased for the same still picture. Operations of repeated 

□ 

transmission of one still picture from the encoder of the third preferred embodiment are 

20 preferably stopped at a preset reference value. 

The reference value, which may be set by the user or the encoder, can be set, for 
example, in the following two ways. First, a preset time for the encoder to repeatedly 
transmit the still picture is fixed. Second, the preset time is varied with an amount of 
occupation of the channel buffer. The repeated transmission is stopped at a time point 

25 when the occupation of the channel buffer becomes below a certain value. Upon repeated 
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transmission of the one still picture described above, a desired high quality still picture can 
be transported in accordance with a third preferred embodiment of the present invention. 

A moving picture terminal has an encoder and a decoder together with both of 
them operative at the same time as the moving picture transmission is bidirectional. 
However, the transmission and reception of a still picture is likely one directional. In 
such a case, only the encoder is operative in a moving terminal transmitting the still 
picture, and only the decoder is operative in a moving terminal receiving the still picture. 
Accordingly, in a moving picture terminal that employs the preferred embodiments of 
the still picture transmission method as the first, second or third preferred embodiments 
of the present invention, the motion compensation memory in the decoder may be used 
in place of the bitstream memory or input picture frame memory during transmission 
(e.g., in an encoder), and the motion compensation frame memory in the encoder may be 
used in place of the bitstream memory during reception (e.g., in a decoder). 

FIG. 9 illustrates a block diagram showing an encoder in a moving picture terminal 
in accordance with a fourth preferred embodiment of the present invention, FIG. 10 
illustrates a block diagram showing a decoder in a moving picture terminal in accordance 
with a fourth preferred embodiment of the present invention. FIG. 11 illustrates an 
operation timing diagram of respective parts in accordance with a fourth preferred 
embodiment of the present invention. 

In the fourth preferred embodiment of the present invention, the timings in FIGS. 
6 or 8 for example, would be adjusted appropriately to use the frame memory in the 
decoder. That is, since a picture taken by its own camera is displayed on its display in a 
still picture transmission mode, decoding of the moving picture received from an opposite 
party is not required. Accordingly, by appropriate timing adjustment and data flow 
control, the frame memory in the decoder of the transmission side can preferably be used 
as a still picture frame memory added to the encoder. 
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As shown in FIGS. 9 and 10, the picture terminal in accordance with a fourth 
preferred embodiment of the present invention includes an encoding frame memory 730 
for storing a prior picture frame for motion estimation and compensation, an encoding 
core part 740 for receiving and encoding a picture frame after being motion estimated and 
compensated by using the encoding frame memory 730, a decoding core part 790 for 
decoding a bitstream from the encoding core part 740 and a decoding frame memory 780 
for storing a prior picture frame for decoding of the decoding core part 790 in a moving 
picture mode. The decoding frame memory 780 also stores a still picture frame to be 
transmitted received from the camera in a still picture mode. A controller 720 or 750 is 
for controlling a data flow according to the moving picture mode or the still picture mode 
to store the still picture to be transmitted received from the camera in the still picture 
mode to the decoding frame memory 780, and carry out control for repeated encoding of 
the still picture frame. A first multiplexer 710 selects either one from the moving picture 
frame received from the camera and the still picture frame stored in the decoding frame 
memory 780 for forwarding to the decoding core part 740 under the control of the 
controller 720 or 750. A second multiplexer 770 is for selecting either one from the 
moving picture frame from the decoding core part 790 and the still picture frame from the 
camera and forwarding to the decoding frame memory 780 under the control of the 
controller 720 and 750. A reproducing part 760 displays a picture data from the decoding 
core part 790. The controller 720 or 750 in the encoder or the decoder may be one or two 
depending on functions of the encoder and decoder. 

Operations of the fourth preferred embodiment of the picture terminal will now 
be described. There may be a preview mode and a snap mode for the convenience of the 
user in a still picture taking operation by a picture terminal according to the present 
invention. In order to transmit the still picture, after proceeding from the moving picture 
mode to the preview mode, the still picture is transmitted by using the still picture 
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transporting method according to the present invention in the snap mode. In the moving 
picture mode, the terminal's own moving picture is transmitted, and the moving picture 
from an opposite party is displayed on its own reproducing part 760. In the preview 
mode, the terminal's own moving picture is displayed on its own reproducing part 760, 
and its own moving picture may or may not be transmitted to the opposite party. In the 
snap mode, the picture selected by the terminal itself is preferably captured, and a still 
picture in which the picture quality is gradually improved is displayed on the reproducing 
part 760 and also transmitted to the opposite party. 

The preview mode is a mode in which an object is shown to the user before the still 
picture is encoded and transmitted. Thus, the user generates a snap signal for capturing 
the still picture once a desired still picture is displayed. According to the snap signal, the 
picture terminal proceeds into the snap mode which encodes and transmits the captured 
still picture. The control signals for taking the still picture at the encoder/ decoder are 
mostly directed to the multiplexers 710 and 770. Since one directional communication 
is made in transmission of the still picture, the motion compensation frame memory 780 
in the decoder is not used for decoding, and the motion compensation frame memory 780 
can be exclusively used as the still picture storage frame memory. Accordingly, the 
encoder in FIG. 10 is used as the motion compensation frame memory 780 of the decoder 
for transmission of the still picture. In this instance, the control signals in the encoder 
is preferably operative according to the timing shown in FIG. 12. 

Operations of the encoder according to the fourth preferred embodiment will now 
be described. The user can set the preview mode for examining the object before 
capturing a still picture, which is provided to the controller 750 in the decoder as a 
PreviewOn signal. The PreviewOn signal is generated at any time according to a selection 
of the user. However, since the encoder is always operative according to a FrameSync 
signal that identifies the beginning of one frame, the encoder is not responsive to the 
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PreviewOn signal even if the PreviewOn signal is received at an arbitrary time. That is, 
a MuxSelRx signal required for the preview mode is generated matched to the FrameSync. 
In the moving picture mode, the first multiplexer 710 forwards a signal from the camera 
or the like 700 to the encoder and closes a RxFMb under the control of the controller 720. 
In this instance, the second multiplexer 770 closes RxFMa and opens Reconlmg signal, for 
permitting the decoding frame memory 780 to be used for moving picture decoding. 

However, when the PreviewOn is set up, at a first succeeding FrameSync, the 
controller 750 generates MuxSelRx signal for transmitting the still picture frame received 
through the camera 700 to the second multiplexer 770 through RxFMa. The second 
multiplexer 770 forwards and stores the still picture frame in the motion compensation 
frame memory 780 in the decoder. That is, the still picture frame from the camera 700 
is transmitted to the second multiplexer 770 in the decoder and stored in the frame 
memory 780 in the decoder. In such a preview mode, the first multiplexer 710 closes a 
Camera In signal and the RxFMb signal, the controller 720 turns off a VLC_On signal 
provided to the VLC 743 for stopping moving picture encoding, and the controller 750 
in the decoder generates a Zero ADD signal to an ADD 791 for cutting off the moving 
picture frames provided from the IDCT/IQ 792. Then, the still picture data stored in the 
frame memory 780 in the decoder is transmitted to the reproducing part 760 through the 
ADD 791, and the reproducing part 760 displays the object the user desires to capture. 
In this instance, the receiver side picture terminal stops a decoding operation in response 
to an EOS (End of Sequence) added to the data transmitted as the VLC_On is turned off, 
and displays the last picture, continuously. As an alternative, the first multiplexer 710 
may open the Camera In signal or RxFMb signal and transmit the picture the user has 
taken. When the preview mode comes, the picture terminal stores the still picture frame 
RxFMa received through the camera 700 in the motion compensation frame memory in 
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the decoder, and the stored still picture frame is displayed on the reproducing part 760 
through the FrameOut. 

When a desired still picture is displayed, the user presses a button for protecting the 
displayed still picture and to provide a snap signal to the controller 720 and 750. In this 
instance, even if the snap signal is provided at an arbitrary time, the encoder and the 
decoder are operative synchronous to the FrameSync signal. Accordingly, at a first 
FrameSync after snap signal, the controller 720 provides a MuxSelTx signal to the first 
multiplexer 710, to cut off a Cameraln signal from the camera, and to provide the still 
picture frame RxFMb signal stored in the motion compensation frame memory 780 in the 
decoder to the encoder through the first multiplexer 710. In this instance, the controller 
720 turns on the VLC_On signal provided to the VLC 743 for encoding the still picture 
frame from the first multiplexer 710. And, the controller 720 either closes the second 
multiplexer 770 with respect to the RxFMa and the Reconlmg, or cuts off a writing signal 
for the memory itself, for preventing the still picture frame from the camera 700 from 
being provided to the motion compensation frame memory 780 in the decoder, no more. 
The ZeroAdd is maintained, and the VLC_On is at a turned on state, and the user 
transmits the picture the user taken to an opposite party. 

Accordingly, the encoder either encodes the one still picture frame stored in the 
motion compensation frame memory 780 in the decoder by providing the wait signal the 
same as the second preferred embodiment of the present invention, or encodes repeatedly 
and transmits the same as the third preferred embodiment of the present invention until 
the still picture reaches to a desired picture quality level after a preset time period when 
all the control signals are initialized, to finish the snap mode. Thus, the picture terminal 
according to the fourth preferred embodiment of the present invention has a preview 
mode in change over from the moving picture mode to the still picture mode, so that the 
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user can monitor the object through the reproducing part until a picture the user desires 
is shown. 

A still picture transmission and storage system between the moving picture 
terminals having, for example, the methods for transporting a still picture applied thereto 
will now be described. FIG. 12 illustrates a block diagram showing a still picture 
transmission between moving picture terminals and storing system that can employ a 
method for transporting a still picture in accordance with a first preferred embodiment 
of the present invention. 

As shown in FIG. 12, when the still picture is stored in a computer according to 
the first preferred embodiment, the still picture is preferably stored in a bitstream. 
However, since the bitstream of the still picture stored in the computer consists of syntax 
(i.e., MPEG, H263) for encoding a moving picture, the bitstream of the still picture 
should be converted into syntax (i.e., JPEG) of the still picture. In order to carry out this 
function, the computer should be provided with a transcoder software for converting 
syntax. 

FIG. 13 illustrates a block diagram showing a still picture transmission between 
moving picture terminals and storing system that can employ a method for transporting 
a still picture in accordance with a second, third, or fourth preferred embodiments 
according to the present invention. As shown in FIG. 13, in the second, third, or fourth 
preferred embodiments, picture data is stored even if data is stored in the computer. 

As described above, a terminal and method for transporting a still picture according 
to preferred embodiments of the present invention have various advantages. The 
preferred embodiments of a terminal and method for transporting a still picture according 
to the present invention can save a cost for transporting a still picture because the picture 
terminal is permitted to transmit the still picture in a high resolution even without a 
digital camera, scanner and computer. Further, transmission/ reception of a desired still 
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picture regardless of the time and place by using a moving picture terminal enhances use 
of the picture terminal. By enlarging a size of a bitstream memory in the first 
embodiment of the present invention, and adding a large sized memory to a rear end of 
the VLC in the second, third, or fourth preferred embodiments to store many still 
pictures before transmission through a channel, the moving picture terminal can be used 
in place of a digital camera. In addition, transmission of a high quality still picture by 
using a frame memory in a decoder already present without addition of any new hardware 
permits an easy implementation of the picture terminal. 

The foregoing embodiments and advantages are merely exemplary and are not to 
be construed as limiting the present invention. The present teaching can be readily 
applied to other types of apparatuses. The description of the present invention is intended 
to be illustrative, and not to limit the scope of the claims. Many alternatives, 
modifications, and variations will be apparent to those skilled in the art. In the claims, 
means-plus-function clauses are intended to cover the structures described herein as 
performing the recited function and not only structural equivalents but also equivalent 
structures. 
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